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(57) Abstract: 



PURPOSE: An apparatus for stabilizing 
wavelength for a laser diode is provided to 
change the wavelength for stabilization 
automatically by user input without setting 
the apparatus manually or taking the place 
of it. 



CONSTITUTION: An apparatus for 
stabilizing wavelength for a laser diode has 
a laser diodeO 1 ). a temperature adjustor 

(12) altering the operating temperature of 
the laser dioded 1) depending on a 
stabilization signal. A pair of photo-diode 
(14) detects the light from the laser diode 
to output it. An etalon filter(13) transmits 
the light with transmittance based on the 
incident angle and wavelength. The etalon 
f ilter( 1 3) is rotated to make definite angle 
for optical axis depending change amount 
of the wavelength for stabilization. A 
comparator 15) outputs the stabilization 
signal to corresponding to difference of 
two outputs from the pair of photo-diode 
(14). An actuator rotates the etalon filter 

(13) . A user interface(20) is for inputting 
stabilization wavelength information from 
user. A controlled! ) outputs a driving 
signal of the actuator depending the 
stabilization wavelength information. An 
actuator driving part(18) drives the 
actuator. 
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a a a oil aioixH qoishm «e »a e^asi axifc. aq- bsoii ma aaiuaoi aaatte aiom aoisH; 
eiss aiom aoisaEsi a^ esAi^it sa?i: ^ aioixi doiseoiiai a'aa aa a 

^si sa aa»« atti a si aipioii aiastte maaoi satrfia a«i»fc. ah^ ejae » asi ssaoi^E; ai 

OIH CK>|£E» aa°| 5§QO|2E2J A^ 01 Oil 91X18^2. 5£CK)|2E^ HAWte ^§ g<*B| if SAW §J HhSOil 

fiFM ^aae ee^ai^ich eisa masi eaaoii ma m^tist zra ch*e* sjss^ oh a a wei: aioixi a 
oi-g^i Ai§| s £ ^^^i^ g^6^ bim^i ; oiiaa iai e^s^i a*§°i esu^oii coe sihai^pi 

^OIIOIEH; EIIOIX-I Q0I2H2I W& §MI AJ8»S¥H ejsj&fc AFgXf eiQffllOl^: AFgX)- ojEHIEilOl^g SSH 

SJ^S! S*8» W9 SMOII ma Oi6fb sjftOIIOIS ?§6!ti e^Sfe MOW: £ 2!(S0IIO|E| ^§A]^0ii S&ofOI 
ou^CHIOI EH« ^SAPIfe ™^0||0|EH SaeCk 



7 Af/A-f 



l 



e is s fgsi bhgsiet 4iaioiioii me aioixn cioieem fia- m§ ana 
£ 2^ outre sehsj ?isg fail *sgsi;>i ?ie nan. 

e-3S. » asai w»sie ^ ai oil on me aioixn cfoieem a ft e*s» srxia ^sspi as- esoio. 



& Sfl? aiOIXH CIOI2E(laser diode)2| Ef§ B§S*0I| &gh jog^, s S! a | 0 |X| CJ0I2ES Ef§ ofgK § 

XI Oil a» 3S0ID. 

SSdOU S^^fe IIS tH^g SJgOIIE *?8|3 »aS2J IIUS! »tf * £<yg niSPI SISIOI 

§g cH^em ai§8i:2 aa. 

W§ ?i CfsSf^l (wavelength division multiplexer^ §§i! ffl§ CH^Oll ;>l^§h diS 4=2J SasSS &£ol 

J\ WSHX ^S| Sf8 IS ZI^S ;)|X|fe: 3i!SI§ ClgsHJCI. 40| Ef§ CISSHs Oil S SCH, 8H42| ggf?0ll 

a4»si sasss saioii a^shfe as »em. oioii cos &:>i sase ^asn= ssioi ui¥ se 

°^ 3ia aeio £ oig h0 , s«^ & .nfscH2i tiiss ^asm a* on. »assoi ers&s ssh a* 
£isah 3:his;= s^. mm °imo\ s:ji tiissi ^a^ou-ife s:>i liisn staei ^ssm fg ojci 
fe soick E§, fe^i gaoi simoii gate* msmois acta she spi^oii §a as asm ssspife mo. g 
?i itisi ss^fe aioinfe 3 g#;?i ogfsmef. s&^2? aiom aoi2E£i be a aioixis wsep. 

3I0IXI CfOIEEfe §fe^2S gE &J^E3| kCf. S*. aiOIH C|0|2Efe £Zt SE0I Odf vs. is 01 a 

sfsffe aoia. cci-sfA) , spi aioixi 0012=21 §s[ sea mom ^ as s^oii. s:>i se eiasfc gja m§ 2 

xl°| m S 2101 SDK 

ea. feoi aioixi cioieeoii se sh'opim ^disioi aioixi qoieesi gra m§i e*a»»ai4 sdi m 
§21 ch«*8 4=s act. 401 aioixi 0012E21 se eiaaa oigshoi ^a nt§ ch^=s feasife sbs fs. 

8lfe HI2* aci. ^g»2£ aioiH O0I2E2I =^ SEOB Kg g?S a§S S^SK)1 aiOIEJ- miOI^(database)» 

sm, Q101& mi 01 ^011 e^sfoi b^si aiom ooieesi §sf sebs sssfoi aa nisi mom 4= °iq. 

E&, £D\ aiOIXI CI0I2E2I BE EJiJSg 0ISSI01 BSi SfSSfSlfe »2g m*iSU= tii9i »Q. nfS SAPI 

S ^UISKM 40| aiOIXH CI0I2E2) ^a EhSM a«ffD. El E9>|( feedback) H£l ^HISIOI ^| Eh§ SAPPh Si 

aife stisi a^i aa^ e&sioi s^sa. a&ioii ma eigsi iis§ s^&a. se xhich^ib ^uishoi gj^ 
a feoi ehsa asoii caah aiom woieesj ses sisioi ^a aisi as»»a. oei/d, eensj ai 

OIH CfOI2E°l §Sf 8EI OlSff IS 2!§a Sxlfe 33HI &OI& All s ElEeij SIS ^ g£ 

hi op is ?saa. 

IIS Eiia SzlSI OIISAH. tHUE ^aiipM{Bernard Villeneuve) SOU 218101 grssoi ^8I8)01S Ol^s^gi 



S HI 5, 825, 792S (WAVELENGTH MONITORING AND CONTROL ASSEMBLY FOR WDM OPTICAL TRANSMISSION SYSTEMS)0||/d fcj OHIO W 
E)(etalon filter)* Olgfi- »§ §X|3> 3HA|£|CH StO. 431 DI^SOS *ll5.825.792S0ilAHfe Oil If B HEHOI 

swwte 3*1 gjAhsi gy m s chi no 431 onto hehsi oisshoi aioixi 0012221 mm m§§ 2§s> 

2. se xHicH^ia oissioi 431 aioiJH 0012221 g^a nj§s e^ssi&o. a&. 431 oi^siss hi 5. 825, 792s 011 

AO m§ &§a SxO £31 i!!S(setting)A|0||, 431 OHIO gEH^I S^2f Ol^fe >£i 431 ej|0|H 001222) 

naiu, §21121 aiom 00122s A a- n r § 2issi gx\\=, 431 aioixn 0012 = 21 i§i clhchi . 401 

IUS- 2hSa SxIS mflls^U 4=§2S 40| l§ ehgg. SX | = 55§(setting)8H0f§O S XII 3 01 Sl«0. SEth. 431 

e?§a sxis sis rmoii, ois eie so is axw artist 3^401 kofe smsoi <y»o. 



S fSS 430 #2H2| SflISS 8H18f3| 918101 22SAH, B &§2| = *0 oh Sa m §OI h\mJ\ SJ^CHI 

2|oH »S£S'BSi 4= Slfe aiOIH O0I22B SO Hf§ e*S» ^ISifOII 2iO. 

430 g^S §43131 flSKX B Br9 0|| CO 2II0IH O0I22S fl» IlHf ehSa 4xO. 
S*r B2CHI OO go HI-S-OI S^oO BIIOIH O0I22; 

2imm asoii msi 401 aiom 0012221 saf sei ssaiso se si3i: 

431 aiOIXH O0I220IIAH SiS S§ §2?2| if S#6h0i 431 gg§^ B o| aH7|0| CHgSO H14O0I SSiiS 
• S^jSO, AH S eJSfh §h 2| SSO0I22; 

43| aiOlAH O0I2221 BSfSI ££OOI222| AIOIOII SNxISri, .431 SSO0I22S 2JA1SO ii ge>£| if gjA| 

- ^ iwsoii 10 fat? ^3fAi3im e^g^ ni§2| asufoii ojo g^a gi§o 01^2^ soeo onto § 

EH: 

431 aiom 0012221 ws nisi e*sa wsss sxi sm ^isiw 431 ¥ ssooi22S2i mseoi g§^sS2i 
xm\ mman &i\ 21mm timm 401 sg^is s^s^ dia^i: 

431 011 ire a-Eia eissf ssnroii no 212s ssaopi 91 e ^^ohoie-i: 

431 aiOlAH OOI220il 01 » 2J§2f 1§ §£§ Ah§»S¥EI gj^g>b AfgJ} ojEHHIIOI^; 

431 Ahg» a a mi 01 ^» mm sua »§ §soii oo chssi^ ^^oiioieh ?i^!£§ t^sfb hich¥: gy 

431 S!|#0fl0IE|- ^SdSOII §B8hOI 431 Qi|ftOIIOIEIS ?gA|30 ^^(HIOlEi ?§¥f SBSD. 



OlShOIIAHfe S¥EHS*. SiESrOl B tt9S| ^A|0)l« 4A)|SI «98^|£ &0. B tf8»0ll atCHAH. g 

xpiteoiu^aoii ch& ?xfl5jej ^se b are si 2x1s essm at^i spi ?iohOj a^eci. 
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£ 18 B. it 9 SI fctt»5|B MAI Oil Oil [LIB aiOIXH OOIEES flB »S BS» S»S| ?^£0|CK giOIXI DOI2E(11) 

(hi ah ai a & a aw, 

9 ^S Sfc SOI 2lO. aiOIH O0|2 = (11)fc ^£01IAH §A|01I §I 8*5HM. xj^oilAH a 

S£lb §8 S^ISl Af§3 2, ^SOIIAH §g 31 01 El POI2E(11)2) BfS EhS 2}§lf ft! °}§£f JSiS 

^Si .ASH A^gSCL aiOIXH QO|£>IE( 11 )2| °^§Sf EF§ §Sb AlSXt 2J EH ffll 01 M20)S. eJSjSQ. XHIOj¥(19) 

^ 6Pi ai-sxi- eiEi fill 01^(20)^ gj§!B sn>i aioixi 0012^(1021 2>ss ws smoii cue* e» son 01 eh ^§^11 

MBCL £M »|CH*(19)2| A||¥ 3f§8 4 »#SCh 

an & ^i chi ah , &d\ Mmx[ eiaHioi£(a»S¥Ei &d\ aioixi aoi£E(n.)2i Qimm 'W& §S1 SJSI&teO. 

BI2 B^IOIIAH^, 4P| Oil^e ^ & (13)31- miW ^^(16) HI OI^H Z^SE §SI Itt^BO. 2|£ OIOI H 

saw at soi:»u sakm sib atu ^ aa. 6Pi o««s «ei( 13)21 §Mb am ^ssioi sat e*aat as 
§s§ uaaa. 

«I3 BJIOII/Hte. ^Ol °J<*9 ohg^ Bg gson oj 5H yiOIH aOI2E(11)2j ghgg- B^gg yxiBCK 

BXH ^§£ICH 2[§l[ Ht-§j2f £Ji*£J ohg^ ^xh- blUlohOI 3 EsfgM ifXIBCK 

fll4 B 31 Oil AH ^, e*S» ni§ B£tS0|| GQ-2} D|E| ™^0IIO|EH ^iiMIf g^BCL = , fe^l H|CH V( 19)^ 

s^i bss* »§ EsUsfoii ais»te sii^oiioiEj ?§^ji2i aioiEiuiioi^M hsskq sua, &j\ m% h»»oi 

--^^ Of CHI CHSShfc ^SOIIOIEH ^11 »e*Bth ^ Oil 01 EH ^§¥(18)^ =?^±}5i0\\ *{S0il0| 

eh 7§sm «iftoiioiEi(i7)5 Saea. 

Ah^| 2"*0||0!EKl7)fe 40| OilWB HEH(13)M £l2A|5?|^r SMOICh £ 1 CHI AH , *S||icO|H(solenoid)(17)^ ^I^OIIOI 
EH^ Mg£|H 2JLQ. fePI ^BilinO|E(17)^ 4tD\ 0\\mm HEH(13)2j Sh&^Sf ^^£JCH , £>0| ^^CHIOIEH 

(18)^¥EH EJ^£|^ ^SHOil 216H &3| OIIVB. §JEH(13)M »SAI2Ja. £ 1011 AH ^ ^jOil Ah^, oil^B ^EH(13)^h 

B ^!2J 2J£« OI^H 2i«o LK 2j ^ § Oil OLfBI- «5I SISS OlI^B ^EH(13)3f &DI S^2[ 

^,e-2oj 2tzm o\mn gi soj?2 ho. ehs» nisi ^i^o^aFoi &d\ aioixn aoifi = (n)2i ^2 

»sa ttsstaji aa. a^i ohvb ^EHd3)^ ^^oiioi eh (17)011 2J0H ^ehs sxiww.-^i aioia.a 

0!SH(11)^¥EH I§ i§§! ¥5f^^ ^HIAI^JCL otgai- ^ mho, s^qo|SH(13 ^ 14)^ a^j q])^^ 

■ EI(13)S¥EI ¥Hf9 B ^OliAH g«oj a*BQ. £ 1 CHI AH , ^Ol B SMaoi2H(13 U 14)£ ^ 

AlSf^ lii ^i^o^ SAI6H2 2iCf, ^Ol 0||gB ^EH(13)^ ¥ Ui¥ ^Af^H 3^X|I1 °12 []jt a 0) dv lH¥^AFS 

b assi ?aaa. s^i aiois aoi2=(n)2i ^^oiiah stgoi m »si ssooish(i3 s h)s a 

Ah5Ffe ^§01 fe^l a*(l6)a OI¥^ ^ 

e 1§y 

«5| OIIVB ^EH(12)S fflHAiaO^ 6H£ H»XI &bCK CM 3| 0j| AH . &D\ m »2| SSOOI2 = (13 §y 14)S EJ 
Mmfe ^2|2| ^01 ^§ g«0|| ^X\?X2.Ll, £D\ S£CfO|SHM(13 g 14) AhOI °J >1EPF 0H¥ ^hSZi ^Ol ^ ^oj 
S£CF0ISE(13 SI 14)21- aiOIH aO|2E(11)2| D\Elb 102 JISBQ. ^, S^l B S£aO|£E(13 » 14)S 

oja^6^ ^^2j & g 6m 2j 2fS 3IS02 «5I B «2| ssDO|2H(13 ft! 14)£ QAmt: ssoi 

0I¥^ 4£§, 
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sai»xi 3J2i= ^§@a. uin5i(i5)fe £pi e Hsaoi2=(i3-a 14)011 ? mse-oi stti 

ss(poi si po2)« ert&a. &pi msaoi s^£!ss(pdi % po2)£| »oii aisstb ehsa- 5. i 

pi ittsaoi as<yss(PDi a pd2)2| *p* 'o'oiae. &pi bhoiji 00122(11)21 its mss e^sagoj sio^ 21 
oio. is, £pi iifseoi ss<msm(poi at pp2)°i xpi -o-oi otyaii^. a?i oi:npi(i5pi 4,01 aioiw 0012= 
(ii)2i wa nf§§ &a»Ai3Pi etaa ysi 8£ sa?i(i2)s eih^aiejck &pi e*s» 6Jsoii ma &pi 
S2 2iPi(i2pi &pi aiom 001220021 gsr g£g saisfoj &pi aibm. 001 2221(11) gj-a»§§ -&a»Ai 
aci. §g^2£, &pi aiom aoi2=(n)2i i§ y§a siife &pi omre §9(13)21 2121 ss&osmh &pi 
aioixi 0012201)21 oh §Sf m Sg ego) | ciigsna, & #21 S£ooi2203 as 14) si bin d\ ospi &pi aioixn 
□0122(11)2) as msoi 4,01 y§s nfsi saotut as iwaoi *pi aiom 00122(11)21 »a oss ehs 
'»eo. 

2 2fe 0H»S-«EJ(13)2| 9)4^ tfSSPI flS 32HH0IQ. £P| 0il6^ g£)(13)0ll Cflff 6 £PI Oil 

ITS if El ( 13) S EJAHh «oj Ul^gfAR SJ &PI EJAKS2I EfSOII CHef S^OIO. 

471 

5=^-^008(6) 

A 



&P| +flt6| 10 || A|i 5fe o|^_ xfe g D \ Mig fi|EI(13) LH¥0)IAH2J g2| WS. cfe &P| OH KB H0(13)2| m¥BW 

as Afoi2i »£i, efe &01 lh " ewe 21 s^oii cue gjAfssti m¥ eu^s »em. 2th. ^pi ousts hei(13)2| 
^ase eja^oj aii pi oil aish mmmm ahpi mmm mma, &pi ?2i§g spi 4=*^ 2011 us 201a" 

no)=- 



1+ T sin (— ) 



Af^i ^s^aj 20IIAH. T(8)i= &P| Ofl»a gEI(13)2| SI MS Oil CH& &P| Oil ere HE|(13)S| 8IAt»Q|| CH& 

LH¥ ttAtsa tt»CK 40| LHnr BAIEfc EJAHf2| AIPIOH CHS e>AI§2| AIPIUIB 2|0|5hffl, 18 P|52 Se gtOlb. 
2 20IIA). 4.PI Oil Be aa(13)2| LH¥ BfAfE * 2JAh^2| LH¥ fifAI^S 4^ £112 SfeDS. fl§g g, AF 

sal »so» mm sick ses. ^pi outre seui3)2| ?\&m fatg &pi *i^oi n'si s^bH^i i ra ^ciist 

S UEiaci: 4T3I Ollgg S EH (13)2| =□ *3f9I^S Sf^l 3011 OJSCf. 



= 2Jcos(0) 

A/ 
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api ^s^ai 3oii ah , a^^^pi oiiee aa(i3) lh¥oiiah2| =ch ¥2mi§. qfe a 2j si mmct. 4=*^ 3011 
ose. £PI ones ii a (i3)£i ^ch fimgg ejA^2i m¥ ^a^^oii cue &^^i so. m¥ e.ui2^ 401 

OlifS 1 El (13) Oil gJAIolfe SOI 40| LH¥ &1-A102I gAjjf oi^fe 2JAh2f2| g-^OICf. 

2 3g S »S2| UF»S|& tUIOHOII OS aiOin CI0I22(11)§ 9IS m§ o h§Sf §X |» ^gSf^l fle- 2aO|D|. g 

»9oii a>M bs efsa &xife ^ ^1x121 ?i^s ^ssm sta. s -ara^ &pi aiom 00122(11)21 

&S»8lfe 20ia. mseoi SS6JSS(P01 » P02)S Ol KB HQ (13)21 =CH ^HHUSOIIAH HI 3X1 (peak value)* U 
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eho 91a. s.m, feoi msmo\ s#dse(poi n po2)s 21mm ms( 

)CH! AH Iilx|-SH2 %IQ . £}D\ 2iSSi Wg( 

A ^i)g mmB seh(i3):>i oi^b ajg saasaMi issa. bhoixh 0012=01)21 mu wsoi 
yui ehsa nt§§ sjom^i sia. &?i msaoi ss^ss(poi at ro2)s ahs ggstxi smi act. cd-s^ah . &;>i m 
saoi s#<yss(poi at PD2)2i xpt graswi an. miwiosw msaoi 2aasg(poi si po2)2i xm uji 

»0J OIOII CHSoffe ^Sl SE SS3I02)£ QIEeumo. «3| S£ S«3l02)t aiOIXH 0012 = 01) 

21 §5f sei ssaisah 401 ai 01 ah 0012=01)21 gam§§ e*s»eo. ^ awib, &01 aiom 0012201)21 
eisa fflsi a§s[fe aoio. oumm mE^^^3)2^ s^06)oi o\mz= ' nszn bssoii 00. e*g» use a § 
a m§( 

X/?, )CHIAH S§s nf g( 
^2)o S OI = @Lf. 

ea. e btssi gue ^ s wi ah ^ ^p^i^a ^aioiioii ^shah Ka»a2u. s ergsi s^oiiah ssoiuxi beu 

01IAH «a^J| aSOl D\^ms S6H gOKXIAH §#2| I|aj8 ^3 aoilJII 2J0UH XlgolO K 3S0IO. 



g*e urn soi, e wsoii cds eiioin cfoiEEg ¥is nf§ esa sat Mmxt zmou msi aioin 0012=21 
2is$i mso\ ahses ass 4= &icu= 01 §01 sick 



("5/; .f-f^ gf» 



1. aioixn aoiEHB sxioii sjoiah. 

seoii mat us osoi asfshfe aioin O0I2E; 

2>§a £!SCHI COO 2H0IXH O0I2E2I gSf SEf a§A|3|fe g£ 5§ ? |; 

2^ 40| SI0IH CfOIEEOUH g^fia i§ g^SJ Si SflfStOI &OI SSSf S2| AIPIOII CHgShfe OSSOI S^^JS 
■ S^Stfe, AH £ 2!§§t m gf2| SSO0I2E: 

&D\ aiOlAH O0I2E21 &i#2J fi£OOI2 = 2| AM Oil ?|xloHl. S£Cf0|22£ °J AhShfe g§ g<*oj §8 S!At 

^ si wsoii roe ¥a§e ¥3jai9ioi eisa ms2i est 3 oil mo g^a oi^e^ aaafe on ire i 

EH : 

4PI aioixn Q0I222J g^a mss ysa ibsss ^xispi ^st-oi &oi ^ ssooisessi osaoi sg^sg2i 

»0« CHea^l «3| oh Sst ai S1 s £ igjig fl^Sffe HI313I: 
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o||g£ SE)g o^gsj jygoj gsfafon Qjg 2^ £g SISAI3PI 91 & 2!j^0||0|6): 

bhoik 0012=011 ate e*g» is ia§ A*s»s¥a smsfe ais» &j eh mi ot ^ : 
«3i ajs». eiEHBioi^s ssh gj^si e*s» as aaoii msi wmm$= ^oiioieh ^m^mm s^s^ aioi*: a 

e!!*0)IO|EH ^SiJSOfl 8B8tOI #J\ a|#0||O|EIB.?5A|?lte 01*011 01 El s§£g §H= 2)101 

2. amoi sioah. 

Aoi moj^fe o t§a ^ mmB mB2i ^ sms¥ei nwgt §<xh sssioh ait .ssa i 

S2| ill UBLflfe fifiS IS SSUfCHI OO Q|go(fe £P| oji *0j|0| EH ?ii!S§ f^gi agog Sffe aiOIH O 

0122a 9i & mm ehssf sxi. 

£0/ 
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at £#(mA) 



